temperature (37°C) exposure to EtOH (0.3 -3 %) activates a TRPV1-dependent current, increasing intracellular Ca 2+ ([Ca 2+ ] i ) mobilization, inducing release of sensory neuropeptides from dorsal spinal cord and causing neurogenic plasma extravasation in the esophagus (Trevisani et al., 2002) .
EtOH ingestion is considered to trigger asthma attacks in susceptible individuals (Myou et al., 1996; Saito et al., 2001) . The EtOH metabolite, acetaldehyde (AcH), is considered to play a major role in this effect of EtOH, evoking bronchoconstriction both in rodents (Bianchi et al., 1998; Koivisto et al., 1999) and man (Fujimura et al., 1999) , through the release of histamine from mast cells (Myou et al., 1995; Shimoda et al., 1996) . There is evidence that a minor component of bronchoconstriction and plasma extravasation caused by AcH is due to a neurogenic inflammatory mechanism, e.g. sensory nerve terminal stimulation and the subsequent release of SP and NKA (Berti et al., 1994) .
The novel findings reported above (Trevisani et al., 2002) that EtOH stimulates sensory nerves via TRPV1 activation suggests that EtOH might per se cause neurogenic inflammatory responses in the airways. Thus, in the present study we have explored the possibility that EtOH activates TRPV1 in guinea pig airway sensory nerves and in this manner causes inflammatory neurogenic responses. To accomplish this purpose we investigated the ability of EtOH, in airway tissue, to cause via TRPV1 activation: release of CGRP and SP, contraction of isolated airways in vitro, bronchoconstriction and plasma protein extravasation in vivo.
min. The highest concentration of EtOH (3 %), capsaicin (10 µM) and CPZ (10 µM)
did not show any significant cross-reactivity with CGRP and SP antisera.
Organ Bath Studies
Guinea pigs were sacrificed by cervical dislocation and the lungs were removed and rings from the main bronchi (approximately 2 mm in width) were suspended with a resting tension of 1.5 g. The tissues were bathed and aerated (95% O 2 and 5% CO 2 )
with Krebs solution (see above), which was maintained at 37 o C and contained phosphoramidon (1 µM) to minimize peptide degradation. Tissues were allowed to equilibrate for 60 min prior to the beginning and between each set of experiments (washed every 5 min). In all experiments the tissues were first contracted with carbachol (CCh, 1 µM).
Cumulative concentration-response curves were performed with EtOH (0.01 -10 %), AcH (0.01 -3 %), capsaicin (0.01 nM -1 µM) and SP (0.01 nM -1 µM) either in the presence of the selective TRPV1 antagonist, CPZ (10 µM), the combination of the selective tachykinin NK 1 (SR 140333, 1 µM) (Emonds-Alt et al., 1993) and NK 2 (SR 48968, 1 µM) (Emonds-Alt et al., 1992) receptor antagonists, non-selective muscarinic antagonist, atropine (1 µM), the cyclooxygenase inhibitor, indomethacin (5 µM), nitric oxide synthase inhibitor, N ω -nitro-L-arginine methyl ester (L-NAME, 100 µM) or their respective vehicles.
In another set of experiments, bronchial preparations were pre-incubated twice for 20 min with a capsaicin (10 µM) concentration known to desensitize the sensory nerve endings (Szallasi and Blumberg, 1999 returned to baseline, and cumulative concentration-response curves were performed with EtOH or the other agents.
In Vivo Bronchoconstriction
Guinea pigs were anesthetized with sodium pentobarbital (60 mg/kg, i.p.) and ventilated artificially through a tracheal cannula at a frequency of 60 breaths/min. performed in the presence of CPZ (10 µmol/kg, i.p.) given 10 min prior to the stimulus.
Plasma Extravasation
Guinea pigs were anesthetized with sodium pentobarbital (60 mg/kg, i.p. 
RESULTS

CGRP-LI and SP-LI Release from Isolated Guinea-Pig Airways
We examined the effect of EtOH on the outflow of CGRP-LI and SP-LI on superfused slices of guinea-pig airways. EtOH (3 %) produced a statistically significant increase in CGRP-LI and SP-LI outflow (48 ± 11 fmol/g/20 min, n = 8 and 13.0 ± 2.2 fmol/g/20 min, n = 8, respectively). In experiments performed in a AcH (0.01 -3%) contracted the isolated guinea-pig bronchus in a concentration-related manner ( Fig. 2A and 3B ). Threshold concentration of AcH to produce this effect was 0.03% and maximum response was obtained with 1%. AcH was about 3 times more potent than EtOH to contract the guinea-pig isolated bronchus. However, in contrast with EtOH, airway constriction in response to AcH was marginally reduced by capsaicin pre-treatment only when the highest concentration of AcH was used ( Fig. 2B and 3B ), thus indicating that sensory nerve activation plays, if any, a minor role in the motor response to AcH. Tachykinin receptor antagonists (1 µM) and CPZ (10 µM) were also ineffective in reducing the airway constriction evoked by AcH (Fig. 3B) , thus strengthening the proposed hypothesis.
In Vivo Bronchoconstriction
This article has not been copyedited and formatted. The final version may differ from this version. did not change the baseline value of bronchoconstriction. The intravenous injection of 221 mg/kg of EtOH produces a statistically significant increase in pulmonary insufflation pressure (PIP) (Fig. 4A ). This response to EtOH (389 ± 55% of baseline value, n = 5) was markedly reduced by a dose of CPZ (10 µmol/kg, i.p., 149 ± 32% of baseline value, n = 6, P<0.05,) (Fig. 4A) , that inhibited the bronchoconstrictor response to capsaicin (25 nmol/kg i.v.), but did not alter the response to SP (0.1 nmol/kg i.v.) (Fig. 4A ). These finding clearly indicated selectivity of this dose of CPZ for capsaicin-induced response and hence for the TRPV1.
In a second series of experiments, EtOH was given by an intragastric route of administration in order to mimic the route through which alcoholic beverages are used. EtOH (790 mg/kg, administered via a cannula that reached the gastric cavity) significantly increased PIP (104 ± 25%, n = 6, ) as compared to the injection of its vehicle (0.9% saline, 1 ml/kg, 5 ± 3%, n = 5, P < 0.01). The bronchomotor response to intragastric EtOH (790 mg/kg) was observed in the presence of CPZ vehicle (108 ± 24%, n = 5) was markedly decreased by pre-treatment with CPZ (10 µmol/kg, i.p, 24 ± 8%, n = 5, P<0.05) (Fig. 4B) .
Plasma Extravasation
Baseline Evans blue extravasation in the guinea pig trachea after the injection of vehicle of EtOH (280 µl/kg of 0.9% saline) was 14 ± 2 ng/g of tissue. The injection of 221 mg/kg of EtOH produce a statistically significant increase in Evans blue extravasation (39 ± 7%, n = 6) ( Fig. 5A ), a response that was abated by CPZ (10 µmol/kg, i.p., 18 ± 5%, n = 6). (Fig. 5A) . As in the case of the bronchoconstriction studies these finding indicated selectivity of CPZ for capsaicin-induced responses and hence for the TRPV1.
Intragastric administration of EtOH vehicle (1 ml/kg of 0.9% saline, administered via a cannula that reached the gastric cavity) caused an extravasation of the Evans blue dye that was 16 ± 4 ng/g of tissue (n = 4) in the guinea pig trachea.
Intragastric EtOH (790 mg/kg) administration in the presence of CPZ vehicle significantly increased the extravasation of the Evans blue dye (41.1 ± 4.9%, n = 10), an effect that was markedly decreased in the presence of CPZ (20.9 ± 4%, n = 7) (Fig. 5B ).
This article has not been copyedited and formatted. The final version may differ from this version. AcH is a known bronchoconstrictor agent for rodents (Bianchi et al., 1998; Koivisto et al., 1999) and man (Fujimura et al., 1999) . This effect of AcH is apparently mediated by histamine release from mast cells (Myou et al., 1995; Shimoda et al., 1996) . There is evidence (Berti et al., 1994 ) that, at least a minor part, of AcH proinflammatory action in the airways is mediated by sensory nerve activation. In the present in vitro experiments AcH produced a remarkable bronchial contraction, being as efficacious as, and slightly more potent than, EtOH. These findings suggest that the contraction produced by EtOH could result from the bronchoconstrictor action of AcH produced locally from the metabolism of EtOH.
However, different observations reject this hypothesis. In contrast to EtOH, the contractile effect of AcH was marginally reduced by capsaicin desensitization and unaffected by tachykinin receptor antagonists and CPZ, indicating that this action was non-neurogenic and TRPV1-independent, and that the mechanism of AcH differs from that of EtOH. Although specific investigation in the guinea-pig airways is lacking, a recent study in the dog showed that, contrary to the liver parenchyma, in the trachea no alcohol dehydrogenase could be found (Maier et al., 1999) , thus strengthening the hypothesis that AcH is not produced from EtOH in the airways. There is a report showing a minor fall in sGaw and increase in pulse rate in a few asthma patients (Ayres and Clark, 1982) . These effects were possibly ascribed to stimulation of irritant receptors in the upper airways (Ayres and Clark, 1982) . In contrast, another study did not demonstrate any significant effect on upper airway reflex sensitivity (Erskine et al., 1994) . Irrespective of these findings, the majority of studies point to the fact that alcoholic beverages on average exacerbate asthma Hwang et al., 2000) . It is worth mentioning that both kinins (Bertrand and Geppetti, 1996; Proud, 1998) and NGF in the serum (Bonini et al., 1999) 
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